Tumorigenic transformation and neoplastic progression of human uroepithelial cells after exposure in vitro to 4-aminobiphenyl or its metabolites.
A multistep in vitro/in vivo transformation system was used to test the transforming effect(s) of the human bladder procarcinogen 4-amino-biphenyl (ABP) and two putative proximate carcinogenic metabolites, N-hydroxy-4-aminobiphenyl (N-OH-ABP) and N-hydroxy-4-acetylamino-biphenyl (N-OH-AABP), on a clonally derived nontumorigenic SV40-immortalized human uroepithelial cell line, SV-HUC. SV-HUC were exposed in vitro to concentrations of ABP, N-OH-ABP, or N-OH-AABP that caused a range of cytotoxicity from 5 to 76%. Tumorigenic transformation of SV-HUC, as assessed by the ability of the exposed cells to form carcinomas when inoculated s.c. into athymic nude mice, was achieved after a single exposure to ABP, N-OH-ABP, or N-OH-AABP. In the tumorigenic transformation experiments, 28 of 45 mice representing all 15 carcinogen-exposed observation groups formed carcinomas, whereas none of 9 mice from control groups formed carcinomas (P = 0.001). Neoplastic progression of a low grade regressive squamous cell carcinoma, MC-T11, was also achieved in this system after in vitro exposure to ABP, N-OH-ABP, or N-OH-AABP. In these progression experiments, 11 of 33 mice representing 7 of 12 carcinogen-exposed observation groups formed persistent, high grade nongressing tumors, while only 1 of 19 untreated MC-T11 controls spontaneously progressed on reinoculation (P = 0.022). Forty independent carcinomas generated in athymic nude mice recapitulated diverse cancer phenotypes (including different growth kinetics and histopathological subtypes and grades) represented in clinical bladder cancers. These results demonstrate for the first time the transforming effects of the potent human carcinogen ABP and two of its proximate N-hydroxy metabolites on a prime human target cell type, HUC.